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Organized Networks of Carbon Nanotubes Feb 24 2022 In this book, meshes and networks formed out of multiwalled carbon
nanotubes are investigated and analyzed, including their use in niche applications such as electro-optic devices, advanced
mechanical, thermal and electrical property enhancement, and gene editing. Different properties of multi-walled carbon
nanotubes, including random network formation, ordering the meshes and networks by mechanical agitation and application of
an external field, using crystallization and cross-linking induced phase separation in homopolymers-CNT composites are
discussed with theoretical analysis. The book is aimed at researchers and graduate students in Electrical Engineering;
Materials Science and Engineering; Chemical Engineering and Nanotechnology, Electronic circuit design, manufacturing, and
characterization.
Carbon Nanotubes Jun 18 2021 This book shows the recent advances of the applications of carbon nanotubes (CNTs), in
particular, the polymer functionalized carbon nanotubes. It also includes a comprehensive description of carbon nanotubes'
preparation, properties, and characterization. Therefore, we have attempted to provide detailed information about the polymercarbon nanotube composites. With regard to the unique structure and properties of carbon nanotubes, a series of important
findings have been reported. The unique properties of carbon nanotubes, including thermal, mechanical, and electrical
properties, after polymer functionalization have been documented in detail. This book comprises 18 chapters. The chapters
include different applications of polymer functionalization CNTs, e.g. photovoltaic, biomedical, drug delivery, gene delivery,
stem cell therapy, thermal therapy, biological detection and imaging, electroanalytical, energy, supercapacitor, and gas sensor
applications.
Engineered Carbon Nanotubes and Nanofibrous Material Jul 20 2021 Carbon nanotubes, with their extraordinary engineering
properties, have garnered much attention in the past 10 years. Because of the broad range of potential applications, the
scientific community is more motivated than ever to move beyond basic properties and explore the real issues associated with
carbon nanotube-based applications. Presenting up-to-date literature that presents the current state of the science, this book,
Engineered Carbon Nanotubes and Nanofibrous Material: Integrating Theory and Technique, fully explores the development
phase of carbon nanotube-based applications. It looks at carbon nanotubes and their applications in diverse areas of science
and engineering and considers environmental engineering applications as well. This volume is a valuable resource for
engineers, scientists, researchers, and professionals in a wide range of disciplines whose focus remains on the power and
promise of carbon nanotubes.
Carbon Nanotubes Jul 08 2020 This book represents a critical evaluation of the most recent discoveries about carbon
nanotubes and includes a cautious description of their impact on personal health and environmental pollution. It also offers an
overview of the main research groups around the world which have been focusing their efforts on the exploitation of this
intriguing material, with the purpose of inspiring young scientists to follow their pathway.
Carbon Nanotubes Sep 21 2021 Carbon nanotubes, with their extraordinary mechanical and unique electronic properties,
have garnered much attention in the past five years. With a broad range of potential applications including nanoelectronics,
composites, chemical sensors, biosensors, microscopy, nanoelectromechanical systems, and many more, the scientific
community is more moti
Understanding Carbon Nanotubes Aug 21 2021 This volume presents the foundations of carbon nanotube science, reviewing
recent developments and prospects for practical application. Each chapter summarizes relevant concepts from physics,
chemistry or materials science, followed by detailed reports on topics including polymorphism and mircostructure of carbon;
synthesis and growth; structural analysis by electron microscopy; spectroscopic methods; electronic structure; transport;
mechanical and surface properties of nanotubes and composites.
Carbon Nanotubes for Interconnects Apr 04 2020 This book provides a single-source reference on the use of carbon
nanotubes (CNTs) as interconnect material for horizontal, on-chip and 3D interconnects. The authors demonstrate the uses of

bundles of CNTs, as innovative conducting material to fabricate interconnect through-silicon vias (TSVs), in order to improve
the performance, reliability and integration of 3D integrated circuits (ICs). This book will be first to provide a coherent overview
of exploiting carbon nanotubes for 3D interconnects covering aspects from processing, modeling, simulation, characterization
and applications. Coverage also includes a thorough presentation of the application of CNTs as horizontal on-chip
interconnects which can potentially revolutionize the nanoelectronics industry. This book is a must-read for anyone interested
in the state-of-the-art on exploiting carbon nanotubes for interconnects for both 2D and 3D integrated circuits.
Carbon Nanotubes and Graphene Jun 30 2022 Carbon Nanotubes and Graphene is a timely second edition of the original
Science and Technology of Carbon Nanotubes. Updated to include expanded coverage of the preparation, purification,
structural characterization, and common application areas of single- and multi-walled CNT structures, this work compares,
contrasts, and, where appropriate, unitizes CNT to graphene. This much expanded second edition reference supports
knowledge discovery, production of impactful carbon research, encourages transition between research fields, and aids the
formation of emergent applications. New chapters encompass recent developments in the theoretical treatments of electronic
and vibrational structures, and magnetic, optical, and electrical solid-state properties, providing a vital base to research.
Current and potential applications of both materials, including the prospect for large-scale synthesis of graphene, biological
structures, and flexible electronics, are also critically discussed. Updated discussion of properties, structure, and morphology
of biological and flexible electronic applications aids fundamental knowledge discovery Innovative parallel focus on nanotubes
and graphene enables you to learn from the successes and failures of, respectively, mature and emergent partner research
disciplines High-quality figures and tables on physical and mathematical applications expertly summarize key information –
essential if you need quick, critically relevant data
Graphene and Carbon Nanotubes for Advanced Lithium Ion Batteries Dec 01 2019 This title covers the fundamentals of
carbon nanomaterials in a logical and clear manner to make concepts accessible to researchers from different disciplines. It
summarizes in a comprehensive manner recent technological and scientific accomplishments in the area of carbon
nanomaterials and their application in lithium ion batteries The book also addresses all the components anodes, cathodes and
electrolytes of lithium ion battery and discusses the technology of lithium ion batteries that can safely operate at high
temperature.
Carbon Nanotubes Apr 16 2021 Carbon nanotubes are exceptionally interesting from a fundamental research point of view.
Many concepts of one-dimensional physics have been verified experimentally such as electron and phonon confinement or the
one-dimensional singularities in the density of states; other 1D signatures are still under debate, such as Luttinger-liquid
behavior. Carbon nanotubes are chemically stable, mechanically very strong, and conduct electricity. For this reason, they
open up new perspectives for various applications, such as nano-transistors in circuits, field-emission displays, artificial
muscles, or added reinforcements in alloys. This text is an introduction to the physical concepts needed for investigating
carbon nanotubes and other one-dimensional solid-state systems. Written for a wide scientific readership, each chapter
consists of an instructive approach to the topic and sustainable ideas for solutions. The former is generally comprehensible for
physicists and chemists, while the latter enable the reader to work towards the state of the art in that area. The book gives for
the first time a combined theoretical and experimental description of topics like luminescence of carbon nanotubes, Raman
scattering, or transport measurements. The theoretical concepts discussed range from the tight-binding approximation, which
can be followed by pencil and paper, to first-principles simulations. We emphasize a comprehensive theoretical and
experimental understanding of carbon nanotubes including - general concepts for one-dimensional systems - an introduction to
the symmetry of nanotubes - textbook models of nanotubes as narrow cylinders - a combination of ab-initio calculations and
experiments - luminescence excitation spectroscopy linked to Raman spectroscopy - an introduction to the 1D-transport
properties of nanotubes - effects of bundling on the electronic and vibrational properties and - resonance Raman scattering in
nanotubes.
Carbon Nanotube Fibres and Yarns Mar 16 2021 Carbon Nanotube Fibres and Yarns for Smart Textiles: Production,
Properties and Applications in Smart Textiles explains the relevance of carbon nanotube science and provides new insights on
this emerging, high-performance textile material. Particular emphasis is placed on applications in smart textiles and wearable
electronics applications, such as flexible sensors, actuators and energy sources. This collection examines the state-of-the-art
in carbon nanotube (CNT) research, providing guidance for anyone who is exploring problems where CNTs may provide
design solutions. Finally, the book addresses advances in yarn spinning methods, yarn structures and properties. Drawing on
his experience in the textile industry, the book's editor presents academic research in a way that is comprehensible and useful
to materials scientists and engineers in practice. Explains how carbon nanotube science can meet the challenging
requirements of important and emerging smart textiles and wearable electronics applications Reviews and analyzes key
developments on CNT yarn spinning methods, yarn structures and properties, and proposed applications Addresses the
potential applications of CNT yarns and nanocomposite fibers
Carbon Nanotubes in Drug and Gene Delivery Oct 11 2020 Recent important discoveries and developments in
nanotechnology have had a remarkable and ever-increasing impact on many industries, especially materials science,
pharmaceuticals, and biotechnology. Nanocarriers have been investigated for a wide variety of different medical applications.
Some examples of these nanocarriers include polymersomes, liposomes, micelles and carbon-based nanomaterials. Within
this book, the authors describe different features of carbon nanotubes (CNTs), survey the properties of both the multi-walled
and single-walled varieties, and cover their applications in drug and gene delivery. In addition, the book explains the structure
and properties of CNTs prepared by different method, and discussed their isolation and purification. The future of CNTs in the
field of biomedical science will depend on minimizing their adverse effects by careful study of their structure and properties.

Carbon Nanotube-polymer Composites Mar 04 2020 The purpose of this book is to summarize the basic chemical aspects for
obtaining multifunctional carbon nanotube-based polymer composites, but also to highlight some of the most remarkable
advances that occurred in the field during the last recent years.
Carbon Nanotubes: Synthesis, Characterization and Applications Jun 26 2019
Carbon Nanotubes Jan 26 2022 The book Carbon Nanotubes - Recent Progress contains a number of recent researches on
synthesis, growth, characterization, development, and potential applications on carbon materials especially CNTs in
nanoscale. It is a promising novel research from top to bottom that has received a lot of interest in the last few decades. It
covers the advanced topics on the physical, chemical, and potential applications of CNTs. Here, the interesting reports on
cutting-edge science and technology related to synthesis, morphology, control, hybridization, and prospective applications of
CNTs are concluded. This potentially unique work offers various approaches on the R
Foundations of Nanotechnology, Volume Three May 06 2020 In this research notes book, the modelling of mechanical
properties of CNT/polymer nanocomposites is presented. The book begins with the structural and intrinsic mechanical
properties of CNTs and then introduces computational methods that have been applied to polymer nanocomposites, covering
from molecular scale (molecular dynamics, Monte Carlo), microscale (Brownian dynamics, dissipative particle dynamics, lattice
Boltzmann, time-dependent Ginzburg–Landau method, dynamic density functional theory method) to mesoscale and
macroscale (micromechanics, equivalent-continuum and self-similar approaches, finite element method). Knowledge of the
nature and mechanics of the length and orientation of nanotubes, and load transfer between nanotubes and polymers, is
critical for the manufacturing of enhanced carbon nanotube polymer composites. It also enables the tailoring of the interface
for specific applications or superior mechanical properties. This book discusses the state of these parameters in mechanics of
carbon nanotube polymer composites and presents some directions for future research in this field. The book’s aim is to
enhance current knowledge in this area to support researchers in carbon nanotubes and help them choose the appropriate
modelling tool for accomplishing their research.
Carbon Nanotubes: Quantum Cylinders of Graphene Sep 29 2019 This volume is devoted to mostly to nanotubes, unique
synthetic nanoscale quantum systems whose physical properties are often singular (i.e. record-setting). Nanotubes can be
formed from a myriad of atomic or molecular species, the only requirement apparently being that the host material or “wall
fabric be configurable as a layered or sheet-like structure. Nanotubes with sp2-bonded atoms such as carbon, or boron
together with nitrogen, are the champions of extreme mechanical strength, electrical response (either highly conducting or
highly insulating), and thermal conductance. Carbon nanotubes can be easily produced by a variety of synthesis techniques,
and for this reason they are the most studied nanotubes, both experimentally and theoretically. Boron nitride nanotubes are
much more difficult to produce and only limited experimental characterization data exist. Indeed, for boron nitride nanotubes,
theory is well ahead of experiment. For these reasons this volume deals largely with carbon nanotubes. Conceptually, the
"building block" for a carbon nanotube is a single sheet of graphite, called graphene. Recently, it has become possible to
experimentally isolate such single sheets (either on a substrate or suspended). This capability has in turn fueled many new
theoretical and experimental studies of graphene itself. It is therefore fitting that this volume contains also a chapter devoted to
graphene. - Comprehension - Overview - Highlights in the field
Physical and Chemical Properties of Carbon Nanotubes Aug 28 2019 Carbon nanotubes are rolled up graphene sheets with a
quasi-one-dimensional structure of nanometer-scale diameter. In these last twenty years, carbon nanotubes have attracted
much attention from physicists, chemists, material scientists, and electronic device engineers because of their excellent
structural, electronic, optical, chemical and mechanical properties. Carbon nanotube research, especially that aiming at
industrial applications, is becoming more important. This book covers recent research topics regarding the physical, structural,
chemical and electric properties on carbon nanotubes. All chapters were written by researchers who are active on the front
lines. The chapters in this book will be helpful to many students, engineers and researchers working in the field of carbon
nanotubes.
Carbon Nanotubes and Related Structures Jan 14 2021 This 1999 book covers all the most important areas of nanotube
research, as well as discussing related structures such as carbon nanoparticles and 'inorganic fullerenes'. Carbon nanotubes
are molecular-scale carbon fibres with structures related to those of the fullerenes. Since their discovery in 1991, they have
captured the imagination of physicists, chemists and materials scientists alike. Physicists have been attracted to them because
of their extraordinary electronic properties, chemists because of their potential as 'nano-test-tubes', and materials scientists
because of their amazing stiffness, strength and resilience. On a more speculative level, nanotechnologists have considered
possible nanotube-based gears and bearings. This was the first single-author book on carbon nanotubes. It will be of interest
to chemists, physicists, materials scientists and engineers working on carbon materials and fullerenes from both an academic
and industrial background.
Carbon Nanotubes Oct 03 2022 This book presents the diversity of recent advances in carbon nanotubes from a broad
perspective that will be useful for scientists as well as for graduate students and engineers. Presenting leading-edge research
in this dynamic field, this volume is an introduction to the physical concepts needed for investigating carbon nanotubes and
other one-dimensional solid-state systems. Written for a wide scientific readership, each chapter consists of an instructive
approach to the topic and sustainable ideas for solutions. Carbon nanotubes, with their extraordinary mechanical and unique
electronic properties, have garnered much attention in recent years. With a broad range of potential applications, including
nanoelectronics, composites, chemical sensors, biosensors, microscopy, nanoelectromechanical systems, and many more,
the scientific community is more motivated than ever to move beyond basic properties and explore the real issues associated
with carbon nanotube-based applications. Carbon nanotubes are exceptionally interesting from a fundamental research point

of view. They open up new perspectives for various applications, such as nano-transistors in circuits, field-emission displays,
artificial muscles, or added reinforcements in alloys. This book reviews the recent progress in modeling of carbon nanotubes
and their composites. The advantages and disadvantages of different methods are discussed. The ability of continuum
methods to bridge different scales is emphasized. Recommendations for future research are given by focusing on what each
method has to learn from the nano-scale. The scope of the book is to provide current knowledge aiming to support researchers
entering the scientific area of carbon nanotubes to choose the appropriate modeling tool for accomplishing their study and
place their efforts to further improve continuum methods.
Functionalizing Graphene and Carbon Nanotubes Dec 25 2021 This book compiles all current information on the different
types of functionalization of carbon nanotubes (CNTs) and graphene, both covalent and non-covalent. The book starts with a
general overview of the synthesis, characterization and application of functionalized CNTs and graphene. Special attention is
dedicated to the characterization of functionalized materials, a topic rarely addressed on the literature. The authors provide a
comparison between the functionalization of these two types of carbon materials.
Graphene-Carbon Nanotube Hybrids for Energy and Environmental Applications Oct 30 2019 This book describes various
carbon nanomaterials and their unique properties, and offers a detailed introduction to graphene–carbon nanotube (CNT)
hybrids. It demonstrates strategies for the hybridization of CNTs with graphene, which fully utilize the synergistic effect
between graphene and CNTs. It also presents a wide range of applications of graphene–CNT hybrids as novel materials for
energy storage and environmental remediation. Further, it discusses the preparation, structures and properties of
graphene–CNT hybrids, providing interesting examples of three types of graphene–CNT hybrids with different nanostructures.
This book is of interest to a wide readership in various fields of materials science and engineering.
Carbon Nanotubes May 18 2021 This discovery of carbon nanotubes (CNT) three decades ago ushered in the technological
era of nanotechnology. Among the most widely studied areas of CNT research is their use as structural reinforcements in
composites. This book describes the development of CNT reinforced metal matrix composites (CNT-MMCs) over the last two
decades. The field of CNT-MMCs is abundant in fundamental science, rich in engineering challenges and innovations and ripe
for technological maturation and commercialization. The authors have sought to present the current state of the-art in CNTMMC technology from their synthesis to their myriad potential end-use applications. Specifically, topics explored include: •
Advantages, limitations, and evolution of processing techniques used to synthesize and fabricate CNT-MMCs • Emphasizes
dispersion techniques of CNTs in metallic systems, a key challenge to the successful and widespread implementation of CNTMMCs. Methods for quantification and improved control of CNT distributions are presented • Methods for quantification and
improved control of CNT distributions are presented • Characterization techniques uniquely suited for charactering these
nanoscale materials and their many chemical and physical interactions with the metal matrix, including real-time in-situ
characterization of deformation mechanisms • Electron microscope images from premier studies enrich discussions on micromechanical modeling, interfacial design, mechanical behavior, and functional properties • A chapter is dedicated to the
emergence of dual reinforcement composites that seek to enhance the efficacy of CNTs and lead to material properties by
design This book highlights seminal findings in CNT-MMC research and includes several tables listing processing methods,
associated CNT states, and resulting properties in order to aid the next generation of researchers in advancing the science
and engineering of CNT-MMCs. In addition, a survey of the patent literature is presented in order to shed light on what the first
wave of CNT-MMC commercialization may look like and the challenges that will have to be overcome, both technologically and
commercially.
The Science and Technology of Carbon Nanotubes Nov 04 2022 Carbon Nanotubes (CNT) is the material lying between
fullerenes and graphite as a new member of carbon allotropes. The study of CNT has gradually become more and more
independent from that of fullerenes. As a novel carbon material, CNTs will be far more useful and important than fullerenes
from a practical point of view, in that they will be directly related to an ample field of nanotechnology. This book presents a
timely, second-generation monograph covering as far as practical, application of CNT as the newest science of these
materials. Most updated summaries for preparation, purification and structural characterisation of single walled CNT and multi
walled CNT are given. Similarly, the most recent developments in the theoretical treatments of electronic structures and
vibrational structures are covered. The newest magnetic, optical and electrical solid-state properties providing a vital base to
actual application technologies are described. Explosive research trends towards application of CNTs, including the prospect
for large-scale synthesis, are also introduced. It is the most remarkable feature of this monograph that it devotes more than a
half of the whole volume to practical aspects and offers readers the newest developments of the science and technological
aspects of CNTs.
Physical Properties of Carbon Nanotubes May 30 2022 This is an introductory textbook for graduate students and researchers
from various fields of science who wish to learn about carbon nanotubes. The field is still at an early stage, and progress
continues at a rapid rate. This book focuses on the basic principles behind the physical properties and gives the background
necessary to understand the recent developments. Some useful computational source codes which generate coordinates for
carbon nanotubes are also included in the appendix.
Syntheses and Applications of Carbon Nanotubes and Their Composites Nov 23 2021 Carbon nanotubes are rolled up
graphene sheets with a quasi-one-dimensional structure of nanometer-scale diameter. In these last twenty years, carbon
nanotubes have attracted much attention from physicists, chemists, material scientists, and electronic device engineers,
because of their excellent structural, electronic, optical, chemical and mechanical properties. More recently, demand for
innovative industrial applications of carbon nanotubes is increasing. This book covers recent research topics regarding
syntheses techniques of carbon nanotubes and nanotube-based composites, and their applications. The chapters in this book

will be helpful to many students, engineers and researchers working in the field of carbon nanotubes.
An Introduction to Graphene and Carbon Nanotubes Nov 11 2020 Carbon nanotubes and graphene have been the subject of
intense scientific research since their relatively recent discoveries. This book introduces the reader to the science behind these
rapidly developing fields, and covers both the fundamentals and latest advances. Uniquely, this book covers the topics in a
pedagogical manner suitable for undergraduate students. The book also uses the simple systems of nanotubes and graphene
as models to teach concepts such as molecular orbital theory, tight binding theory and the Laue treatment of diffraction.
Suitable for undergraduate students with a working knowledge of basic quantum mechanics, and for postgraduate researchers
commencing their studies into the field, this book will equip the reader to critically evaluate the physical properties and
potential for applications of graphene and carbon nanotubes.
Carbon Nanotubes and Their Applications Aug 01 2022 This book overviews the current status of research and development
activities of CNTs in nanodevices, nanomaterials, or nanofabrication. This book presents 15 state-of-the-art review articles that
cover CNT synthesis technologies for growing highly orientated CNTs, chirality-pure CNTs and CNTs at a large throughput
and low cost, CNT assembly techniques, CNT sorting and separation processes, CNT functionalization engineering for more
functionalities, CNT fundamental properties and their practical/potential electrical, electronic, optical, mechanical, chemical and
biological applications.
Carbon Nanotubes Jul 28 2019 Carbon nanotubes have been studied extensively in relation to fullerenes, and together with
fullerenes have opened a new science and technology field on nano scale materials. A whole range of issues from the
preparation, structure, properties and observation of quantum effects in carbon nanotubes in comparison with 0-D fullerenes
are discussed. In addition, complementary reviews on carbon nanoparticles such as carbon nano-capsules, onion-like graphite
particles and metal-coated fullerenes are covered. This book aims to cover recent research and development in this area, and
so provide a convenient reference tool for all researchers in this field. It is also hoped that this book can serve to stimulate
future work on carbon nanotubes.
Industrial Applications of Carbon Nanotubes Feb 01 2020 Industrial Applications of Carbon Nanotubes covers the current
applications of carbon nanotubes in various industry sectors, from the military to visual display products, and energy
harvesting and storage. It also assesses the opportunities and challenges for increased commercialization and manufacturing
of carbon nanotubes in the years ahead. Real-life case studies illustrate how carbon nanotubes are used in each industry
sector covered, providing a valuable resource for scientists and engineers who are involved and/or interested in carbon
nanotubes in both academia and industry. The book serves as a comprehensive guide to the varied uses of carbon nanotubes
for specialists in many related fields, including chemistry, physics, biology, and textiles. Explains how carbon nanotubes can
be used to improve the efficiency and performance of industrial products Includes real-life case studies to illustrate how carbon
nanotubes have been successfully employed Explores how carbon nanotubes could be mass-manufactured in the future, and
outlines the challenges that need to be overcome
Carbon Nanotube-Reinforced Polymers Jan 02 2020 Carbon Nanotube-Reinforced Polymers: From Nanoscale to Macroscale
addresses the advances in nanotechnology that have led to the development of a new class of composite materials known as
CNT-reinforced polymers. The low density and high aspect ratio, together with their exceptional mechanical, electrical and
thermal properties, render carbon nanotubes as a good reinforcing agent for composites. In addition, these simulation and
modeling techniques play a significant role in characterizing their properties and understanding their mechanical behavior, and
are thus discussed and demonstrated in this comprehensive book that presents the state-of-the-art research in the field of
modeling, characterization and processing. The book separates the theoretical studies on the mechanical properties of CNTs
and their composites into atomistic modeling and continuum mechanics-based approaches, including both analytical and
numerical ones, along with multi-scale modeling techniques. Different efforts have been done in this field to address the
mechanical behavior of isolated CNTs and their composites by numerous researchers, signaling that this area of study is
ongoing. Explains modeling approaches to carbon nanotubes, together with their application, strengths and limitations Outlines
the properties of different carbon nanotube-based composites, exploring how they are used in the mechanical and structural
components Analyzes the behavior of carbon nanotube-based composites in different conditions
Physics of Carbon Nanotube Devices Feb 12 2021 Possibly the most impactful material in the nanotechnology arena, carbon
nanotubes have spurred a tremendous amount of scientific research and development. Their superior mechanical and
chemical robustness makes them easily manipulable and allows for the assembly of various types of devices, including
electronic, electromechanical, opto-electronic and sensing devices. In the field of nanotube devices, however, concepts that
describe the properties of conventional devices do not apply. Carbon nanotube devices behave much differently from those
using traditional materials, and offer entirely new functionality. This book – designed for researchers, engineers and graduate
students alike – bridges the experimental and theoretical aspects of carbon nanotube devices. It emphasizes and explains the
underlying physics that govern their working principles, including applications in electronics, nanoelectromechanical systems,
field emission, optoelectronics and sensing. Other topics include: electrical contacts, p-n junctions, transistors, ballistic
transport, field emission, oscillators, rotational actuators, electron-phonon scattering, photoconductivity, and light emission.
Many of the aspects discussed here differ significantly from those learned in books or traditional materials, and are essential
for the future development of carbon nanotube technology. • Bridges experimental and theoretical aspects of carbon nanotube
devices, focusing on the underlying physics that govern their working principles • Explains applications in electronics,
nanoelectromechanical systems, field emission, optoelectronics and sensing. • Other topics include: electrical contacts, p-n
junctions, transistors, ballistic transport, field emission, oscillators, rotational actuators, electron-phonon scattering,
photoconductivity, and light emission. • Covers aspects that significantly differ from those learned in traditional materials, yet

are essential for future advancement of carbon nanotube technology. * Bridges experimental and theoretical aspects of carbon
nanotube devices, focusing on the underlying physics that govern their working principles * Explains applications in
electronics, nanoelectromechanical systems, field emission, optoelectronics and sensing. * Other topics include: electrical
contacts, p-n junctions, transistors, ballistic transport, field emission, oscillators, rotational actuators, electron-phonon
scattering, photoconductivity, and light emission * Covers aspects that significantly differ from those learned in traditional
materials, yet are essential for future advancement of carbon nanotube technology.
Carbon Nanotubes and Nanoparticles Jun 06 2020 This new volume looks at significant new research, methodologies, and
applications in the fields of carbon nanotubes and nanoparticles. It explores a variety of new developments in advanced
carbon nanotubes and nanoparticles along with the tools to characterize and predict their properties and behavior. It
introduces and reviews methods that are most frequently encountered in sophisticated nano-scaled materials domains, and
helps to bridge the gap between classical analysis and modern real-life applications. A diverse array of topics in the field is
addressed that provides many practical insights into nanocomposites and nanomaterials sciences.
Carbon Nanotube Science Oct 23 2021 Provides coverage of all of the important aspects of carbon nanotube research,
including synthesis, properties and potential applications.
Carbon Nanotubes Sep 02 2022 Since their discovery more than a decade ago, carbon nanotubes (CNTs) have held
scientists and engineers in captive fascination, seated on the verge of enormous breakthroughs in areas such as medicine,
electronics, and materials science, to name but a few. Taking a broad look at CNTs and the tools used to study them, Carbon
Nanotubes: Properties and Applications comprises the efforts of leading nanotube researchers led by Michael O’Connell,
protégé of the late father of nanotechnology, Richard Smalley. Each chapter is a self-contained treatise on various aspects of
CNT synthesis, characterization, modification, and applications. The book opens with a general introduction to the basic
characteristics and the history of CNTs, followed by discussions on synthesis methods and the growth of “peapod” structures.
Coverage then moves to electronic properties and band structures of single-wall nanotubes (SWNTs), magnetic properties,
Raman spectroscopy of electronic and chemical behavior, and electromechanical properties and applications in NEMS
(nanoelectromechanical systems). Turning to applications, the final sections of the book explore mechanical properties of
SWNTs spun into fibers, sidewall functionalization in composites, and using SWNTs as tips for scanning probe microscopes.
Taking a fresh look at this burgeoning field, Carbon Nanotubes: Properties and Applications points the way toward making
CNTs commercially viable.
Perspective of Carbon Nanotubes Mar 28 2022 Carbon nanotubes belong to new nanomaterials and have been known for
almost 20 years, but their history is somewhat lengthier. They have been identified as promising candidates for various
applications.High-temperature preparation techniques are conventional techniques for the synthesis of carbon nanotubes
using arc discharge or laser ablation, but today these methods are being replaced by low-temperature vapor deposition
techniques, since orientation, alignment, nanotube length, diameter, purity, and density of carbon nanotubes can be precisely
controlled. The synthesis of carbon nanotubes by chemical vapor deposition on catalyst arrays leads to nanotube models
grown from specific sites on surfaces. The controlled synthesis of nanotubes opens up interesting possibilities in nanoscience
and nanotechnologies, including electrical, mechanical and electromechanical properties and devices, chemical
functionalization, surface chemistry and photochemistry, molecular sensors, and interfacing with moderate biological
systems.Carbon nanotubes are used in many applications due to their unique electrical, mechanical, optical, thermal, and
other properties. Conductive and high-strength composite materials, energy saving and energy conversion devices, sensors,
visualization of field emissions and sources of radiation, means for storing hydrogen, and nanoscale semiconductor devices,
probes, and interconnections are some of the many applications of carbon nanotubes.
Carbon Nanotubes Apr 28 2022 After a short introduction and a brief review of the relation between carbon nanotubes,
graphite and other forms of carbon, the synthesis techniques and growth mechanisms for carbon nanotubes are described.
This is followed by reviews on nanotube electronic structure, electrical, optical, and mechanical properties, nanotube imaging
and spectroscopy, and nanotube applications.
Electronic Properties of Carbon Nanotubes Sep 09 2020 Carbon nanotubes (CNTs) are tubular cylinders of carbon atoms that
have extraordinary mechanical, electrical, thermal, optical and chemical properties. CNTs typically have diameters ranging
from 1 nanometer (nm) up to 50 nma nanometer is one thousand millionth of a meter. Typical CNT lengths are several
micronsseveral thousand nanometers long; by contrast, Nanocomp's produced ?bers are measured in millimetersthousands of
times longer than all other commercially produced CNTs. They take the form of cylindrical carbon molecules and have novel
properties that make them potentially useful in a wide variety of applications in nanotechnology, electronics, optics and other
?elds of materials science. They exhibit extraordinary strength and unique electrical properties, and are e?cient conductors of
heat. In the powdery format o?ered by all CNT producers (but for NTI), applications are limited to the properties possible by
this form factore.g. additive active ingredients in semiconductors, liquid crystal displays (LCDs), sensors, and other uses in
which these powders add some level of functional performance. Due to its ?ber length and its form factors, NTI delivers
strength and conductivity unlike any other commercial CNT producer, and so can address a much broader array of
applications for which its material rivals copper and aluminum in conductivity, and steel, aluminum, carbon ?bers and glass
composites where strength and lightweight matter. Carbon nanotubes have been a subject of exhaustive research for a wide
range of applications. The purpose of this book entitled Properties of Carbon Nanotubes is to give in-depth understanding of
the physics and electronic structure of carbon nanotubes. This book discusses fabrication techniques followed by an analysis
on the physical properties of carbon nanotubes, including density of states and electronic structures. Eventually, the book
follows a signi?cant amount of work in the industry applications of carbon nanotubes.

Modeling of Carbon Nanotubes, Graphene and their Composites Dec 13 2020 A large part of the research currently being
conducted in the fields of materials science and engineering mechanics is devoted to carbon nanotubes and their applications.
In this process, modeling is a very attractive investigation tool due to the difficulties in manufacturing and testing of
nanomaterials. Continuum modeling offers significant advantages over atomistic modeling. Furthermore, the lack of accuracy
in continuum methods can be overtaken by incorporating input data either from experiments or atomistic methods. This book
reviews the recent progress in continuum modeling of carbon nanotubes and their composites. The advantages and
disadvantages of continuum methods over atomistic methods are comprehensively discussed. Numerical models, mainly
based on the finite element method, as well as analytical models are presented in a comparative way starting from the
simulation of isolated pristine and defected nanotubes and proceeding to nanotube-based composites. The ability of
continuum methods to bridge different scales is emphasized. Recommendations for future research are given by focusing on
what still continuum methods have to learn from the nano-scale. The scope of the book is to provide current knowledge aiming
to support researchers entering the scientific area of carbon nanotubes to choose the appropriate modeling tool for
accomplishing their study and place their efforts to further improve continuum methods.
Aligned Carbon Nanotubes Aug 09 2020 This book gives a survey of the physics and fabrication of carbon nanotubes and
their applications in optics, electronics, chemistry and biotechnology. It focuses on the structural characterization of various
carbon nanotubes, fabrication of vertically or parallel aligned carbon nanotubes on substrates or in composites, physical
properties for their alignment, and applications of aligned carbon nanotubes in field emission, optical antennas, light
transmission, solar cells, chemical devices, bio-devices, and many others. Major fabrication methods are illustrated in detail,
particularly the most widely used PECVD growth technique on which various device integration schemes are based, followed
by applications such as electrical interconnects, nanodiodes, optical antennas, and nanocoax solar cells, whereas current
limitations and challenges are also be discussed to lay the foundation for future developments.
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